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[METHOD AND APPARATUS FOR 
FASTENING ADJUSTABLE 
OPTICAL LENSES] 

q Background of Invention 

|ii [0001] Field of the Invention 

JJ [°002] The invention relates in general to a method and an apparatus for fastening 
ii| adjustable optical lenses. The method and the apparatus can be adapted for an optical 

scanner. 

l|| [0003] Description of the Related Art 

W [0004] With improvement of software and hardware, a scanner has become a requisite for 
many computer users. A scanner can scan word or image data of a document, a 
magazine, a book or a picture, and can input a computer to process. Among various 
scanners, the most popular one is flatbed scanner where there is a scanning chassis 
mounted under a transparent flatbed and capable of reciprocating to scan a document 
placed on the transparent flatbed. The scanning chassis can not move by itself and it 
must be driven by a transmission, such as a servomotor, gear wheels, a belt and so 
on. When a flatbed scanner is used to scan a document, the document is placed on 
the transparent flatbed, and then a document cover covers the document to press the 
document so that the document can evenly lie on the transparent flatbed. Next, the 
scanner can scan the document. 



[0005] 



As shown in Figure 1 , there is a scanning chassis of a conventional optical 
scanner. A light source 100, a reflector group 400, an optical-lens assembly 500, and 
an optical sensor, such as charged couple device (CCD) 600, are mounted in a case 
700 of the scanning chassis. During scanning, after the light source 100 illuminates a 
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document 200, an image of the document 200 can be obtained. The reflector group 
400 is composed of many reflectors 401 , 402, 403 that reflect the image of the 
document 200 to transmit it to the optical-lens assembly 500. The optical-lens 
assembly 500 can receive the image, transmitted by the reflector group 400, of the 
document 200 and can form the image onto the charged couple device 600. 

[0006] As shown in Figure 2, the conventional optical-lens assembly 500 includes an 

optical-lens group 510, composed of many optical lenses 511, 512, 513, and a round 
optical-lens sleeve 520 where the optical-lens group 510 is mounted. Before the 
fabrication of the optical-lens assembly 500 is completed, the adjustment of the 
S relative positions between optical lenses 51 1 , 51 2, 51 3 is completed. Afterwards, the 

P optical-lens assembly 500 is directly mounted on a round sleeve 71 0 of the case 700 

y by a method for coordinating a shaft and a hole. After the adjustment of the distance 

as 

Z between the optical-lens assembly 500 and the charged couple device 600 is 

|ij completed, a process of coating an adhesive or that of screwing screws is used to fix 

f1 the optical-lens assembly 500 on the round sleeve 71 0. 

?* 

f|| [0007] As above mentioned, the method for fabricating the conventional optical-lens 
Q assembly 500 includes the adjustment of the optical lenses 511, 512, 51 3 when 

ri| mounted on the round optical-lens sleeve 520 and further includes the adjustment of 

the distance between the optical-lens assembly 500 and the charged couple device 
600 when the optical-lens assembly 500 is mounted on the round sleeve 710. 
Therefore, the method for fabricating the conventional optical-lens assembly 500 
needs many adjusting processes, so the time and cost for fabricating it dramatically 
increases. 

Summary of Invention 

[0008] 

Accordingly, an objective of the present invention is to provide an apparatus for 
fastening adjustable optical lenses. The apparatus can be mounted in a scanning 
chassis of an optical scanner and an optical-lens group can be mounted on the 
apparatus. Many grooves where many optical lenses are mounted are directly formed 
on a case of the scanning chassis when the case of the scanning chassis is formed 
using a process of injection molding. As a result, the optical-lens group can be 
directly fixed on the case of the scanning chassis. Therefore, the types and the 



App_ID= 10063433 



Page 2 of 20 



number of the optical lenses can be changed according to requirements. In addition, 
the number of parts is decreased and the time for adjusting optical lenses is saved. 

[0009] To achieve the foregoing and other objectives, the present invention provides a 
method for fastening adjustable optical lenses. The method is suited for a scanning 
chassis and is used for fastening an optical-lens group. The scanning chassis includes 
a case, a light source, a reflector group and an optical sensor, wherein the light 
source, the reflector group and the optical sensor are mounted in the case. The light 
source is used for illuminating a document and an image of the document is obtained. 
The reflector group reflects the image of the document to transmit it to the optical 
Q sensor through the optical-lens group. The method for fastening adjustable optical 

lenses includes the following steps. 



id 



j [0010] An optical-lens pedestal is formed in the case and the optical-lens pedestal has at 
least one groove. The optical-lens group is mounted on the groove and located 
between the optical sensor and the reflector group. The optical-lens group can receive 
the image of the document and can form the image onto the optical sensor. 



III [001 1 ] According to a preferred embodiment of the present invention, the optical-lens 

O 

IS pedestal is integrally formed in the case. Besides, the method further includes fixing a 

fastening cover over the optical-lens pedestal so that the optical-lens group is fixed 
between the optical-lens pedestal and the fastening cover. The fastening cover is 
fixed on the optical-lens pedestal by means of hooks or screws. 

[001 2] To achieve the foregoing and other objectives, the present invention provides an 
apparatus for fastening adjustable optical lenses. The apparatus is suited for a 
scanning chassis and is used for fastening an optical-lens group. The scanning 
chassis includes a case, a light source, a reflector group and an optical sensor, 
wherein the light source, the reflector group and the optical sensor are mounted in 
the case. 

[001 3] The light source is used for illuminating a document and an image of the 

document is obtained. The reflector group reflects the image of the document to 
transmit it to the optical sensor through the optical-lens group. The optical-lens 
group includes at least one optical lens. 
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[0014] The apparatus for fastening adjustable optical lenses includes an optical-lens 
pedestal integrally formed in the case. The optical-lens pedestal has a channel and 
the two sides of the channel are open. There is at least one groove on the side wall of 
the channel. The optical lens of the optical-lens group can be mounted on the groove 
and the optical-lens group is located between the optical sensor and the reflector 
group. The optical-lens group can receive the image of the document and can form 
the image onto the optical sensor. 

[001 5] To achieve the foregoing and other objectives, the present invention further 
provides an adjustable optical scanning chassis. The adjustable optical scanning 
^ chassis includes a case, a light source, a reflector group, an optical sensor, an optical- 

lens group and an optical-lens pedestal. The light source is mounted in the case and 
W used for illuminating a document so that an image of the document is obtained. The 

J optical sensor is mounted in the case and used for receiving the image of the 

W document. The optical-lens group is mounted in the case and has at least one optical 

q lens - The reflector group is mounted in the case and reflects the image of the 

4? document to transmit it to the optical sensor through the optical-lens group. The 

III 

|fj optical-lens pedestal is located in the case. The optical-lens pedestal has a channel 

** and the two sides of the channel are open. There is at least one groove on the side 

wall of the channel. The optical lens of the optical-lens group can be mounted on the 
groove and the optical-lens group is located between the optical sensor and the 
reflector group. The optical-lens group can receive the image of the document and 
can form the image onto the optical sensor. 

[001 6] According to a preferred embodiment of the present invention, the optical-lens 
pedestal is integrally formed in the case. The shape of the optical-lens pedestal 
matches that of the optical lens. Besides, the apparatus further includes a fastening 
cover fixed over the optical-lens pedestal so that the optical-lens group is fixed 
between the optical-lens pedestal and the fastening cover. 



[001 7] 



According to the feature of the invention, many grooves where many optical 
lenses are mounted are directly formed on a case of a scanning chassis when the case 
of the scanning chassis is formed using a process of injection molding. As a result, 
the optical-lens group can be directly fixed on the case of the scanning chassis. 
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Therefore, the number of parts is decreased and the time for adjusting optical lenses 
is saved. 



a 



[001 8] According to the feature of the invention, because many optical lenses can be 
mounted on groves that are directly formed on a case of the scanning chassis, the 
types and the number of the optical lenses can be changed according to 

[001 9] Both the foregoing general description and the following detailed description are 
exemplary and explanatory only and are not restrictive of the invention, as claimed. It 
is to be understood that both the foregoing general description and the following 
detailed description are exemplary, and are intended to provide further explanation of 
the invention as claimed. 



Ut 



Brief Description of Drawings 

[0020] The accompanying drawings are included to provide a further understanding of 
the invention, and are incorporated in and constitute a part of this specification. The 
drawings illustrate embodiments of the invention and, together with the description, 
serve to explain the principles of the invention. A simple description of the drawings 
is as follows. 

[0021] Figure 1 is a cross-sectional view schematically showing a conventional optical 
scanner. 

[0022] Figure 2 is an exploded perspective view schematically showing a structure of 
fastening an optical-lens assembly in a conventional optical scanner. 

[0023] Figure 3 is a cross-sectional view schematically showing an optical scanner 
according to an embodiment of the present invention. 

[0024] Figure 4 is a perspective view schematically showing a structure of fastening 
optical lenses in an optical scanner according to an embodiment of the present 
invention. 

[0025] Figure 5 is a cross-sectional view schematically showing a structure of fastening 
adjustable optical lenses, after fabricated, in an optical scanner according to an 
embodiment of the present invention. 
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[0026] Figure 6 is an exploded perspective view schematically showing a structure of 

fastening adjustable optical lenses by a fastening cover and screws in a conventional 
optical scanner according to an embodiment of the present invention.. 

Detailed Description 

[0027] Referring to Figure 3, there is a scanning chassis of a conventional optical 

scanner. A light source 1 100, a reflector group 1400, an optical-lens group 1510, and 
an optical sensor, such as charged couple device (CCD) 1 600, are mounted in a case 
1700 of the scanning chassis. During scanning, after the light source 11 00 illuminates 
§4 a document 1 200, an image of the document 1 200 can be obtained. The reflector 

|3 group 1 400 is composed of many reflectors 1 401 , 1 402, 1 403 that reflect the image 

in of the document 1 200 to transmit it to the optical-lens group 1 5 1 0. The optical-lens 

'2 group 1 51 0 can receive the image, transmitted by the reflector group 1 400, of the 

III document 1 200 and can form the image onto the charged couple device 1 600 

W 

[0028] In the following, a method for fastening adjustable optical lenses is described. As 
JJ shown in Figure 3, Figure 4 and Figure 5, first, the apparatus for fastening adjustable 

III optical lenses is provided with an optical-lens pedestal 1 71 0, integrally formed in the 

case 1 700, and a fastening cover 1 520. The optical-lens pedestal 1 71 0 is located 
between the optical sensor 1 600 and the reflector group 1400. The optical-lens 
pedestal 1 71 0 has a channel 1 71 9 and the two sides of the channel 1 71 9 are open. 
There are many grooves 1 71 1 on the side wall of the channel 1 71 9. Next, the optical 
lens 151 1, 1 512, 1513 of the optical-lens group 1510 can be respectively mounted 
on the grooves 1 71 1 and the relative position of the optical lens 1 51 1 , 1 51 2, 1 51 3 
can be precisely adjusted. The optical-lens group 1 51 0 is located between the optical 
sensor 1600 and the reflector group 1400. The optical-lens group 1 510 can receive 
the image of the document and can form the image onto the optical sensor 1 600. 
Following, the fastening cover 1 520 is fixed on the optical-lens pedestal 1 710 so that 
the optical lenses 1511, 1512, 1513 are firmly fixed between the optical-lens 
1 71 0 and the fastening cover 1 520. The fastening cover 1 520 is provided with two 
hooks 1 522 that can be respectively coupled with two hooking ditches 1 712 of the 
optical-lens pedestal 1 71 0 so that the fastening cover 1 520 can be firmly fixed on the 
optical-lens pedestal 1 71 0. 
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[0029] In the above description, the fastening cover is fixed on the optical-lens pedestal 
by means of hooks and hooking ditches. However, the invention is not limited to the 
above application. As shown in Figure 6, screws 1800 can be screwed through first 
screw holes 1 524 of a fastening cover 1 520 and then into second screw holes 1 71 3 of 
a optical-lens pedestal 1 71 0 so that the fastening cover 1 520 can be firmly fixed or- 
the optical-lens pedestal 1 710. Otherwise, the fastening cover can be fixed on the 
optical-lens pedestal by coating an adhesive. Besides, if the optical lenses can be 
firmly fixed on the optical-lens pedestal, even a fastening cover can be saved. 

[0030] The optical-lens pedestal 1 71 0 and the grooves 1 71 1 are directly formed on the 
case 1 700 of the scanning chassis when the case 1 700 of the scanning chassis is 
formed using a process of injection molding. The position where the grooves 1 71 1 are 
formed on the optical-lens pedestal 1 71 0 can be regulated by adjusting the mold. 
Therefore, the grooves 1711 can be precisely formed on the optical-lens pedestal 
1710 and the relative position of the optical lenses 1 51 1 , 1 51 2, 1 51 3 mounted on the 
grooves 1 71 1 can be precisely controlled. As a result, the time of adjusting the optical 
lenses 1511, 1 512, 1 513 can be saved and the number of parts can be decreased. 



III 



r • i 



[0031] In the above embodiment, according to the cross-sectional shape, such as a 
shape as shown in Figure 4, of the opticallenses 1511, 1512, 1 51 3, that of the 
channel 1 71 9 of the optical-lens pedestal 1 71 0 can be designed as a half-round 
shape. However, the invention is not limited to the above-mentioned application. 
According to the various cross-sectional shapes of the optical lenses, the channel of 
the optical-lens pedestal can be designed as various cross-sectional shapes. 

[0032] Accordingly, as shown in Figure 4, in order to match the shape of the optical 

lenses 1 51 1 , 1 51 2, 1 51 3, the fastening cover 1 520 can be designed with a channel 
1 529 cross-sectionally shaped as half-round. However, the invention is not limited to 
the above-mentioned application. According to the various cross-sectional shapes of 
the optical lenses, the channel of the fastening cover can be designed as various 
cross-sectional shapes. 



[0033] 



In addition, the number of the grooves is not limited to three as shown in Figure 
3, Figure 4, Figure 5, Figure 6, but any number of the grooves can be formed on the 
optical-lens pedestal. Besides, the type of the grooves is not limited, but any type of 
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the grooves can be formed on the optical-lens pedestal. As a result, the types and the 
number of the optical lenses can be changed according to requirements. 

[0034] To sum up, the present invention has the following advantages: 

[0035] . 1 . According to the present invention, the case can be integrally formed with the 
optical-lens pedestal, so the number of parts can be decreased and the cost can drop 
off. 

[0036] 2. According to the present invention, the grooves can be precisely formed on the 
optical-lens pedestal and the relative position of the optical lenses mounted on the 
grooves can be precisely controlled. As a result, the time of adjusting the optical 
lenses can be saved. 



| [0037] 3. According to the present invention, the types and the number of the optical 
lenses can be changed according to requirements. 



la 



Q. [° 038 J t will be apparent to those skilled in the art that various modifications and 
j» variations can be made to the structure of the present invention without departing 

W from the sc °P e or s P irit of the invention. In view of the foregoing, it is intended that 

the present invention cover modifications and variations of this invention provided 
they fall within the scope of the following claims and their equivalents. 



ill 
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